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(57) A slip processing device includes: an imaging
unit that images an object; a barcode scanner that reads
a barcode; and a processor configured to perform the
following: causing the barcode scannerto scanabarcode
on a slip to obtain an identification information on the slip;
determining whether the obtaining of the identification
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information has succeeded; when the obtaining of the
identification information has succeeded, causing the im-
aging unit to image the slip to obtain a slip image; and
causing the identification information that has been ob-
tained and the slip image that has been obtained to be
stored in association with each other in a storage unit.
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Description
CROSS-REFERENCE TO RELATED APPLICATION

[0001] The present application is based upon and
claims the benefit of priority from the prior Japanese Pat-
ent Application No. 2017-103434, filed May 25, 2017,
and No. 2016-183013, filed September 20, 2016, the en-
tire contents of which are incorporated herein by refer-
ence.

BACKGROUND OF THE INVENTION
Technical Field

[0002] The presentinvention relates to a slip process-
ing device, slip processing method, and recording medi-
um.

Background Art

[0003] Handy terminals are one well-known type of
business data collection device. A handy terminal typi-
cally includes a barcode scanner and a camera and ob-
tains, from various types of slips, identification informa-
tion included in barcodes printed on the slip as well as
an image of the slip obtained by the camera.

[0004] One conventional data management method
for associating identification information included in bar-
codes printed on the slips with image data obtained by
using the camera to image the slips involves using the
barcode scannerto read the barcode and obtain the iden-
tification information, using the camera to image the tar-
get object, and then associating and saving the identifi-
cation information and image data (see Japanese Patent
Application Laid-Open Publication No. H11-349114, for
example).

SUMMARY OF THE INVENTION

[0005] However,this conventional management meth-
od requires two separate actions: reading the barcode
and then imaging the target object. Therefore, data man-
agement for large numbers of slips requires a large
amount of time and labor. Accordingly, the present in-
vention is directed to a scheme that substantially obviates
one or more of the problems due to limitations and dis-
advantages of the related art.

[0006] Additional or separate features and advantages
of the invention will be set forth in the descriptions that
follow and in part will be apparent from the description,
or may be learned by practice of the invention. The ob-
jectives and other advantages of the invention will be
realized and attained by the structure particularly pointed
out in the written description and claims thereof as well
as the appended drawings.

[0007] To achieve these and other advantages and in
accordance with the purpose of the presentinvention, as
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embodied and broadly described, in one aspect, the
present disclosure provides a handheld device for slip
processing, including: an imaging unit that images an
object; a barcode scanner that reads a one-dimensional
barcode; a storage unit; and a processor configured to
perform the following: causing the barcode scanner to
scan a one-dimensional barcode on a slip to obtain iden-
tification information on the slip; determining whether the
obtaining of the identification information has succeeded;
when the obtaining of the identification information has
succeeded, causing the imaging unit to image the slip to
obtain a slip image; and causing the identification infor-
mation that has been obtained and the slip image that
has been obtained to be stored in association with each
other in the storage unit.

[0008] In another aspect, the present disclosure pro-
vides a slip processing method to be performed by a
handheld device for slip processing that includes an im-
aging unit thatimages an object; a barcode scanner that
reads a one-dimensional barcode; a storage unit; and a
processor, the slip processing method including, via the
processor: causing the barcode scanner to scan a one-
dimensional barcode on a slip to obtain identification in-
formation on the slip; determining whether the obtaining
of the identification information has succeeded; after the
obtaining of the identification information has succeeded,
causing the imaging unit to image the slip to obtain a slip
image; and storing the identification information that has
been obtained and the slip image that has been obtained
in association with each other in the storage unit.
[0009] In another aspect, the present disclosure pro-
vides non-transitory computer-readable recording medi-
um having stored therein instructions executable by a
processor in a handheld device for slip processing, the
handheld device including an imaging unit that images
an object; a barcode scanner that reads a one-dimen-
sional barcode; a storage unit; and the processor, the
instructions causing the processor to perform the follow-
ing: causing the barcode scanner to scan a one-dimen-
sional barcode on a slip to obtain identification informa-
tion on the slip; determining whether the obtaining of the
identification information has succeeded; after the ob-
taining of the identification information has succeeded,
causing the imaging unit to image the slip to obtain a slip
image; and storing the identification information that has
been obtained and the slip image that has been obtained
in association with each other in the storage unit.
[0010] It is to be understood that both the foregoing
general description and the following detailed description
are exemplary and explanatory, and are intended to pro-
vide further explanation of the invention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS
[0011]

FIG. 1 schematically illustrates a configuration of a
slip processing device.
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FIG. 2 is a block diagram illustrating the physical
configuration of the slip processing device.

FIG. 3 is a block diagram illustrating the functional
configuration of the slip processing device.

FIG. 4 illustrates an example of a slip to be proc-
essed.

FIG. 5 illustrates a configuration of a slip database.
FIG. 6 is a flowchart illustrating a slip registration
process.

FIG. 7 illustrates an example of an image prior to an
image correction process.

FIG. 8 is a flowchart illustrating the image correction
process.

FIG. 9 illustrates the inclination of a barcode.

FIG. 10 illustrates the barcode after the image cor-
rection process.

FIG. 11 illustrates an example of an image after the
image correction process.

FIG. 12 illustrates an imaging unitimaging area and
a barcode scanner scanning area.

FIG. 13 illustrates imaging a slip prior to setting a
laser irradiation area.

FIG. 14 illustrates imaging a slip after setting the la-
ser irradiation area.

DETAILED DESCRIPTION OF EMBODIMENTS

[0012] Embodiments of the present invention will be
described in detail below with reference to the attached
drawings. It should be noted that the present invention
is not limited to the examples illustrated in the drawings.

<Embodiment 1>

[0013] Next, a slip processing device 1 according to
Embodiment 1 will be described with reference to FIGs.
1 to 3. Next, a slip processing device 1 according to Em-
bodiment 1 will be described with reference to FIG. 1.
FIG. 1 schematically illustrates a configuration of the slip
processing device 1.

[0014] Theslip processing device 1is a handy terminal
of the type illustrated in FIG. 1, for example, and includes
operation keys 12A, a display unit 14, an imaging unit
17, and a scanner 18. Note, however, that the slip
processing device 1 is not limited to being a handy ter-
minal and may be another type ofinformation device such
as a smartphone, a tablet personal computer (PC), a
notebook PC, or a personal digital assistant (PDA).
[0015] The operation keys 12A are a keypad for re-
ceiving input operations and allow the user to input the
required operations when processing slips. Here, "input
operations" include entering numbers and text as well as
trigger inputs for scanning with the scanner 18 or obtain-
ing images with the imaging unit 17, for example.
[0016] The display unit 14 is a liquid crystal display
(LCD), an electroluminescent display (ELD), or the like
and displays information required to process slips to the
user. Moreover, the display unit 14 may include a resis-
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tive or capacitive touch panel, for example, and may thus
be configured to also accept input operations.

[0017] The imaging unit 17 is a digital camera capable
of obtaining static images. The imaging unit 17 includes
alens, animage sensor, various other sensors, an analog
processor, and a digital processor and makes it possible
to obtain an image of a subject by focusing a subject
image from the imaging lens onto the image sensor.
[0018] The scanner 18 is a laser scanner for reading
one-dimensional barcodes and includes a light emitter,
a light receiver, a gain circuit, and a binarization circuit.
More specifically, barcodes are irradiated with a beam
of light emitted from the light emitter, and the reflected
light is then received by the light receiver and converted
to an electrical signal. The gain circuit then amplifies the
electrical signal, which is then converted to binary data
by the binarization circuit and output.

[0019] Moreover, the imaging direction of the imaging
unit 17 and the laser emission direction of the scanner
18 are set to be in the same direction. Therefore, in a
handy terminal such as that illustrated in FIG. 1, for ex-
ample, the imaging unit 17 and the scanner 18 may be
mounted on the same face of the device.

[0020] Next, the physical configuration of the slip
processing device 1 will be described with reference to
FIG. 2. FIG. 2 illustrates the physical configuration of the
slip processing device 1.

[0021] As illustrated in FIG. 2, the slip processing de-
vice 1 includes a central processing unit (CPU) (informa-
tion acquiring unit; identification unit; image acquiring
unit; storage unit) 11, an operation unit 12, a random-
access memory (RAM) 13, the display unit 14, a storage
unit 15, a communication unit 16, the imaging unit 17,
the scanner 18, and a clock 19. The components of the
slip processing device 1 are connected together via a
bus 1A. The display unit 14, the imaging unit 17, and the
scanner 18 are as described above and therefore will not
be described again here.

[0022] The CPU 11 controls the components of the slip
processing device 1. The CPU 11 loads specified pro-
grams from among system programs and application pro-
grams stored in the storage unit 15 and runs them using
the RAM 13. The CPU 11 then uses the programs running
on the RAM 13 to execute various processes.

[0023] The operation unit 12 is the operation keys 12A.
The operation unit 12 may also include a touch panel
provided on the screen of the display unit 14.

[0024] The RAM 13is avolatile memory for temporarily
storing information and has a working area for storing
various types of data and programs.

[0025] The storage unit 15 includes a read-only mem-
ory (ROM) and a flash memory, for example, and stores
various types of information such as an operating system,
programs and applications, and a slip database (de-
scribed below). Moreover, the storage unit 15 may in-
clude removable portable memory such as an SD card
or an integrated circuit (IC) or may include a prescribed
storage region on an external server (not illustrated in
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the figure) that can be accessed when connected to a
network via a communication feature, for example.
[0026] The communication unit 16 includes compo-
nents such as a wireless communication antenna, a
transmission signal modulator, and a received signal de-
modulator and makes it possible to communicate wire-
lessly with an access point configured on a communica-
tion network, for example.

[0027] The clock 19is a real-time clock that keeps the
current date and time and outputs current time informa-
tion that indicates that current date and time to the CPU
11.

[0028] Next, the functional configuration of the slip
processing device 1 will be described with reference to
FIG. 3. FIG. 3is ablock diagram illustrating the functional
configuration of the slip processing device 1.

[0029] The slip processing device 1 includes a scan-
ning controller 31, a read determination unit 32, an im-
aging controller 33, an image processor 34, and an in-
formation manager 35.

[0030] Upon receiving a scan trigger input from the us-
er via the operation unit 12, the scanning controller 31
uses the scanner 18 to read the barcode on the target
slip and obtain the identification information and then out-
puts the obtained identification information to the CPU
11. The read determination unit 32 determines whether
the scanning controller 31 successfully obtained the iden-
tification information.

[0031] After the read determination unit 32 determines
that the identification information has been successfully
obtained, the imaging controller 33 controls the imaging
unit 17 in order to obtain an image. Here, when the image
is obtained, the clock 19 gets the current date and time
so that the time at which the image was obtained can be
recorded. In this way, when the user uses the scanner
18 to perform a scan, the slip processing device 1 re-
quires no further input operations to obtain an image with
the imaging unit 17.

[0032] Theimage processor 34 performsanimage cor-
rection process on the obtained image. This image cor-
rection process will be described in more detail later but
involves correcting the obtained image on the basis of
the inclination of the barcode included therein so that the
slip included in the image is horizontal. The information
manager 35 associates the identification information ob-
tained by the scanner 18 with the image obtained by the
imaging unit 17 and then adds this data to a slip database
50 in the storage unit 15.

[0033] Next, aslip to be processed by the slip process-
ing device 1 will be described with reference to FIG. 4.
FIG. 4 illustrates an example of a slip to be processed.
[0034] As illustrated in FIG. 4, here the slip to be proc-
essed by the slip processing device 1 is a shipping slip
40, for example, that has a horizontally elongated rec-
tangular shape and includes the postal code 41, address
42, and name 43 of the shipping party (sender); the postal
code 44, address 45, and name 46 of the addressee; and
a barcode 47 printed in the lower right corner that serves
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as the identification information for each slip. Note, how-
ever, that the slip to be processed is not limited to being
a shipping slip and may be any of various types of slips,
and also note that the information included on the slip is
not limited to the examples given here.

[0035] Next, the slip database 50 stored in the storage
unit 15 will be described with reference to FIG. 5. FIG. 5
illustrates a configuration of the slip database 50.
[0036] As illustrated in FIG. 5, the slip database 50
includes the following data: slip management IDs 51,
identification numbers 52, image data 53, and image
timestamps 54.

[0037] The slip management IDs 51 are identification
information that is assigned to each setof anidentification
number 52 and image data 53 (described below) and are
used to manage the slips. A new slip ID 51 is assigned
to each new set of data in the order in which that data is
added to and stored in the slip database 50. The identi-
fication numbers 52 are identification numbers obtained
from the barcode printed on each slip. The image data
53 is the data corresponding to the obtained images. The
image timestamps 54 indicate the date and time at which
the image data 53 was obtained.

[0038] In the slip database 50, a new slip ID 51 is as-
signed to and stored for each set of an identification
number 52 and image data 53. Therefore, image data 53
that is obtained at different times but associated with the
same identification number 52 will have different slip
management IDs 51. For example, the two records in
FIG. 5 with slip management IDs 51 of "002" and "003"
have the same identification number 52 of "0123452" but
different image data 53 of "D002" and "D003" and there-
fore have different slip management IDs 51 as well. In
this way, when the barcode scan yields the same iden-
tification number 52, a plurality of shots ofimage data 53
can still be respectively associated with that identification
number 52 and stored in the slip database 50.

[0039] The slip processing device 1 also makes it pos-
sible to search for and view data stored in the slip data-
base 50. When the user inputs a slip search instruction
via the operation unit 12, a search screen is displayed
on the display unit 14, thereby making it possible to
search for slips using various search conditions. The
identification numbers 52 may be used as the search
condition, for example. In this case, the user can use the
operation unit 12 or the scanner 18 to input an identifi-
cation number 52 on the search screen, and then the
image data 53 and image timestamp 54 for the slip cor-
responding to that identification number 52 are displayed
on the display unit 14. Note, however, that the search
conditions used are not limited to being the identification
numbers 52, and information about slips that were im-
aged during a prescribed period of time as determined
from the image timestamps 54 may be displayed on the
display unit 14 instead. Alternatively, a configuration that
makes it possible to perform image searches by refer-
encing characteristic properties of the image data 53 may
be used.
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[0040] Next, the flow of a slip registration process will
be described with reference to FIG. 6. FIG. 6is a flowchart
illustrating the slip registration process. In the slip regis-
tration process, data such as the identification number
52 and image data 53 of a slip to be registered are ob-
tained using the scanner 18 and the imaging unit 17 and
then associated with one another and added to the slip
database 50.

[0041] First, in step S 11, the CPU 11 waits for user
inputtoatriggerkey for performing a barcode scan. Once
the trigger key receives input (YES instep S 11), the CPU
11 proceeds to step S12 and makes the scanner 18 emit
a laser for scanning the barcode. Then, in step S13, the
user irradiates the barcode on the target slip with the
laser, and the CPU 11 determines whether the barcode
has been successfully read. In other words, the CPU 11
functions as the scanning controller 31 and the read de-
termination unit 32.

[0042] I[fitis determined that the identification number
52 was not successfully obtained from the barcode scan
(NO in step S 13), it is determined whether obtaining of
the identification number 52 has failed three consecutive
times (step S14). If it is determined that the obtaining of
the identification number 52 has failed three consecutive
times (YES in step S14), the slip registration process
ends. Meanwhile, if there have not been three consecu-
tive failures (NO in step S 14), laser irradiation continues
until the identification number 52 is obtained. The con-
secutive failure number does not necessarily need to be
three, and can be set as appropriate. Conversely, if the
identification number 52 is successfully obtained from
the barcode scan (YES in step S13), the CPU 11 uses
the imaging unit 17 to obtain the image triggering the
obtaining of the identification number 52. In this way, the
user’s single barcode scan action results in the two steps
of reading the barcode 47 and obtaining an image of the
slip 40. Moreover, when the image is obtained, the clock
19 obtains the current time so that an image timestamp
54 canberegistered to the slip database 50. Image times-
tamps 54 are obtained in the same manner during the
other imaging processes in the steps described below
as well. In other words, the CPU 11 functions as the im-
aging controller 33.

[0043] Next,the CPU 11 performs animage correction
process (described below) on the obtained image (step
S16). Then, the image corrected by the image correction
process is displayed on the display unit 14 (step S17).
In other words, the CPU 11 functions as the image proc-
essor 34.

[0044] After displaying the image corrected by the im-
age correction process on the display unit 14, the CPU
11 waits for user input specifying whether the image
needs to be reimaged (step S18). Upon receiving user
input specifying that the displayed image needs to be
reimaged (YES in step S18), the CPU 11 causes the
device to transition to amanual imaging mode (step S19).
Here, "manual imaging mode" is a mode in which the
user can freely point the imaging unit 17 at the object to
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be imaged and then, after fitting the object within the cam-
era’s angle of view, input an image capturing trigger via
the operation unit 12 to obtain an image of the object.
[0045] Next, when the user has reimaged an image,
the image reimaged before the reimaging step is over-
written with the reimaged image (step S20). After over-
writing the old image, the CPU 11 returns to step S16
and performs the image correction process again, but
this time on the reimaged image.

[0046] Meanwhile, upon receiving user input specify-
ing that the image does not need to be reimaged (NO in
step S18), the CPU 11 receives user input specifying
whether any additional images need to be obtained (step
S21). Upon receiving user input specifying that an addi-
tional image needs to be obtained (YES in step S21), the
CPU 11 causes the device to transition into the manual
imaging mode (step S22) and then allows the user to
manually obtain an image (step S23). Next, the CPU 11
performs the image correction process on the obtained
image (step S24) and then repeats these steps until no
more additional images are needed.

[0047] Upon receiving input specifying that no addi-
tional images need to be obtained (NO in step S21), the
CPU 11 associates the obtained image data 53 with the
identification number 52 obtained from the barcode scan,
and then stores this data in the slip database 50 in the
storage unit 15. If multiple shots of image data 53 were
obtained, each obtained shot ofimage data 53 is respec-
tively associated with the identification number 52 and
added to the slip database 50. In other words, the CPU
11 functions as the information manager 35.

[0048] Next, the image correction process will be de-
scribed with reference to FIGs. 7 to 10. First, an example
of an image prior to the image correction process will be
described. FIG. 7 illustrates the example of the image
prior to the image correction process.

[0049] Asillustratedin FIG. 7, the pre-corrected image
70 for the image correction process has a horizontally
elongated rectangular shape. The pre-corrected image
70 illustrated in FIG. 7 includes the slip 40 on which a
barcode is printed, but the slip 40 is tilted relative to the
edges of the pre-corrected image 70.

[0050] Moreover, the barcode 47 of the slip 40 is po-
sitioned near the center of the pre-corrected image 70.
This is because the positional relationship between the
scanner 18 and the imaging unit 17 is configured such
thatthe barcode printed on the slip will be positioned near
the center of the image when the image is obtained in
step S15in FIG. 6.

[0051] Inthe presentembodiment, performing the hor-
izontal correction processing as the image correction
process horizontally corrects the image in which the slip
40 is inclined. During this time, the inclination of the bar-
code appearing in the image is used. Specifically, the
inclination of the barcode with respect to the image is
detected, and correctionis performed on the entire image
onthebasis ofthis inclination. This is because, in general,
the barcodes included on objects such as slips or goods
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are almost always attached such that when the object is
arranged horizontally the barcode is also horizontal;
therefore, horizontal correction of the barcode with re-
spect to the image can be expected to eliminate inclina-
tions on the image and object.

[0052] Next, the flow of the image correction process
will be described with reference to FIG. 8. FIG. 8 is a
flowchart illustrating the image correction process.
[0053] First, in step S31, the CPU 11 determines
whether the barcode 47 is recognizable within the image
for the image correction process. Note that in Embodi-
ment 1, there is a high probability that the barcode 47 is
positioned near the center of the pre-corrected image 70,
and therefore during this recognition process the CPU
11 may search just near the center of the pre-corrected
image 70 rather than having to search the entire image.
[0054] Ifnobarcode47isrecognized (NOin step S31),
no correction is applied to the pre-corrected image 70,
and the image correction process is ended. In other
words, the image correction process is not applied to
images that do not contain the barcode 47.

[0055] Conversely, if the barcode 47 is recognized
within the pre-corrected image 70 (YES in step S31), the
CPU 11 proceeds to step S32 and detects the inclination
of the barcode 47 within the pre-corrected image 70.
Here, asillustrated in FIG. 9, the inclination of the barcode
47 is given by the angle 0, which represents the angle
between the barcode 47 and the bottom edge of the pre-
corrected image 70.

[0056] Next, the CPU 11 proceeds to step S33 and
corrects the inclination of the barcode 47 according to
the detected inclination 0 of the barcode. Here, as illus-
trated in FIG. 10, after the inclination of the barcode is
corrected, the barcode is parallel to the bottom edge of
the pre-corrected image 70 (in other words, the angle 0
is equal to 0). Then, after correcting the inclination of the
barcode 47, the CPU 11 proceeds to step S34 and cor-
rects the overall image according to the inclination of the
barcode 47.

[0057] FIG. 11 illustrates the obtained image after the
image correction process. Here, tilting the pre-corrected
image 70 by the angle 6 in the same direction in which
the inclination of the barcode 47 was corrected makes it
possible to generate the corrected image 110, in which
the inclination of the slip itself is corrected.

[0058] Moreover, as illustrated in FIG. 11, the barcode
47 of the slip 40 is positioned near the center of the cor-
rected image 110, and thus the overall slip 40 is posi-
tioned off-center. Therefore, the corrected image 110
may be further processed (such as by trimming the cor-
rected image 110 to an appropriate size) such that the
slip 40 is centered in the corrected image 110.

<Embodiment 2>
[0059] In Embodiment 1, a process such as trimming

must be applied to the obtained image due to the slip 40
being positioned off-center. As a countermeasure, in Em-
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bodiment 2, the laserirradiation area ofthe barcode scan-
ner is adjusted in accordance with the position of the
barcode 47 printed on the slip 40 in order to ensure that
the slip 40 is included at an appropriate position within
the angle of view of the imaging unit 17.

[0060] The configuration of a slip processing device 1
according to Embodiment 2 is the same as the configu-
ration described in Embodiment 1, and therefore a de-
scription of the configuration will be omitted here, and
only the operation of Embodiment 2 will be described
below.

[0061] Next, the process of setting the laser irradiation
area in Embodiment 2 will be described with reference
to FIGs. 12 to 14.

[0062] FIG. 12illustrates an imaging area of the imag-
ing unit 17 and a barcode scanner scanning area.
[0063] Asillustratedin FIG. 12, the slip processing de-
vice 1 includes a scanner 18 and an imaging unit 17 and
can obtainimages of animaging area 121 thatisincluded
within the angle of view of the imaging unit 17 as well as
scan barcodes within a laser irradiation area 122 of the
scanner 18. In this slip processing device 1, similar to in
Embodiment 1 as described above, once the scanner 18
is used to scan a barcode, the imaging unit 17 is then
used to obtain an image. Moreover, the imaging unit 17
and the scanner 18 are arranged to achieve a positional
relationship that ensures that the irradiation area 122 is
always contained within the imaging area 121.

[0064] First, the process of imaging a slip prior to set-
ting the laser irradiation area will be described with ref-
erence to FIG. 13. FIG. 13 illustrates using the slip
processing device 1 to perform a barcode scan on and
obtain an image of a slip 40 that has a barcode 47 in the
lower right corner.

[0065] As illustrated in FIG. 13, if the barcode scan is
performed while the barcode 47 is positioned near the
center of the scannable irradiation area 122 and while
the laser irradiation area has not been set, for example,
the slip 40 will be positioned off-center to the left in the
imaging area 121. This is because the barcode 47 is in
the lower right corner of the slip 40, and therefore if the
barcode 47 is scanned while positioned in the center of
the irradiation area 122, the barcode 47 will also be po-
sitioned near the center of the obtained image, thereby
resulting in the slip 40 being positioned off-center to the
left.

[0066] Therefore, in Embodiment 2 the irradiation area
122 is explicitly set. Next, the process of imaging the slip
after setting the laser irradiation area will be described
with reference to FIG. 14. FIG. 14 illustrates imaging the
slip 40 with the irradiation area 122 set to the optimal
setting.

[0067] As illustrated in FIG. 14, the CPU 11 controls
the irradiation area 122 of the scanner 18 according to
the pre-registered position of the barcode 47. When the
barcode 47 is in the lower right corner of the slip 40, the
irradiation area 122 is set as illustrated in FIG. 14. When
the user then performs the scan with the irradiation area
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122 set in this manner, this makes it possible to obtain
animage in which the slip 40 is positioned near the center
of the imaging area 121, as illustrated in FIG. 14.
[0068] When setting the irradiation area 122, the irra-
diation area 122 was controlled by registering the position
of the barcode 47 in advance, but is not limited to this.
There may be a mechanism whereby the user sets the
irradiation area 122 by selecting both the irradiation po-
sition and irradiation width of the laser, for example. Spe-
cifically, the user could set the irradiation area 122 with
ease by selecting from irradiation positions of left/mid-
dle/right and irradiation widths of short/medium/long as
necessary. Moreover, by adding a configuration in which
the angle in the vertical direction of the scanner 18 can
be chosen from top/middle/bottom, it would be possible
to obtain an image in which the slip appears in the center
of the image area 121 no matter where on the two-di-
mensional plane the barcode is printed on the slip 40.
When the user selects the irradiation position and the
irradiation width, the coordinates of the start point and
end point of the irradiation position may be set. This al-
lows a more defined irradiation area 122 to be set.
[0069] Furthermore, the laser irradiation area 122 may
be controlled based on the positional relationship of the
slip 40 and the barcode by obtaining the slip 40 with the
imaging unit 17 and determining where the barcode is
on the slip viaimage analysis. Thus, by using the imaging
unit 17, it is possible to omit necessary procedures when
setting the irradiation area 122.

[0070] A slip registration process and an image cor-
rection process in Embodiment 2 are the same as those
described in Embodiment 1. In Embodiment 2, emitting
the laser set as described above in step S12 of the slip
registration processiillustrated in FIG. 6 makes it possible
to obtain an image in which the slip is centered.

[0071] As described above, in the present embodi-
ment, the slip processing device 1 uses a scan of the
barcode on a target object and gets identification infor-
mation about the target object, determines whether the
identification information was successfully obtained, us-
es animaging unitto image the target object upon it being
determined that the identification information was suc-
cessfully obtained, obtains an image of the target object,
andthen associates together and stores the identification
information and the image.

[0072] In other words, the slip processing device 1 in-
cludes aninformation obtaining unit, a determination unit,
an image obtaining unit, and a storage unit.

[0073] This makesitpossible to provide a slip process-
ing device and recording medium that make it possible
to collect information more easily.

[0074] Furthermore, in the slip processing device 1, an
imaging direction of the imaging unit and a laser emission
direction of the barcode scanner are setto be in the same
direction. This makes it easy to fit the slip within the angle
of view of the imaging unit and then obtain the image.
[0075] In addition, the slip processing device 1 deter-
mines whether a barcode is present within the obtained
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slip image, and, upon determining that a barcode is
present, detects an inclination of the barcode, applies a
horizontal correction process to the slipimage in accord-
ance with the detected inclination, and then associates
together and stores the obtained identification number
and the processed slip image. This makes it possible to
save images of various types of slips in a way that is
easier for users to view.

[0076] Moreover,the slip processing device 1 changes
a laser irradiation area for the barcode scan in accord-
ance with a position of the barcode printed on the slip in
order to control a scanning area such that the slip fits
within a prescribed region of an angle of view of the im-
aging unit. This makes it easy to center various types of
slips within the angle of view of the imaging unit when
obtaining images of the slips.

[0077] Furthermore, the slip processing device 1 dis-
plays the obtained slip image, waits for input specifying
whether the slip image needs to be reimaged, and, upon
receiving input specifying that the slip image does need
to be reimaged, transitions to an imaging mode for using
the imaging unit to reimage the slip image. This allows
the user to quickly verify the state of the image and to
easily reimage the image when necessary.

[0078] In addition, the slip processing device 1 waits
for input specifying whether any other images need to be
obtained in addition to the already obtained slip image
(a first slip image), and, upon receiving input specifying
that additional images do need to be obtained, transitions
to an imaging mode for using the imaging unit to obtain
at least one additional image and then respectively as-
sociates together and saves a slip image obtained in the
imaging mode and the first slip image with the identifica-
tion number. This makes it possible to respectively as-
sociate and save a plurality of images with the identifica-
tion number.

[0079] Note that the embodiment described above is
only an example of a slip processing device, slip process-
ing method, and recording medium according to the
presentinvention, and the presentinvention is not limited
to this example.

[0080] For example, in the embodiment described
above, the slip database 50 is configured to include the
following data: slip management IDs 51, identification
numbers 52, image data 53, and image timestamps 54.
However, the present invention is not limited to this ex-
ample and may be configured to appropriately prepare
any data needed to process slips.

[0081] Moreover, although the barcode scanner in the
embodiment described above is a one-dimensional bar-
code scanner, the present invention is not limited to this
example and may be configured to include a two-dimen-
sional barcode scanner, for example.

[0082] Furthermore, in the embodiment described
above, added data is stored in the storage unit 15 of the
slip processing device 1. However, the present invention
is not limited to this example and may instead send the
data via the communication unit 16 to a server that then
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handles data storage and management, for example.
Moreover, the present invention may be configured to be
able to share data from a plurality of the slip processing
devices 1 and the storage units 15 via the communication
units 16.

[0083] In addition, although the image correction proc-
ess is applied to obtained images in the embodiment de-
scribed above, a user setting may be provided to allow
the user to select whether to apply the image correction
process. Similarly, user settings may be provided to allow
to user to disable, as appropriate, whether the device
waits for input specifying whether images need to be re-
imaged or whether the device waits for input specifying
whether additional images need to be obtained.

[0084] Moreover, in the image correction process in
the embodiment described above, the inclination of the
overall image is corrected after first correcting the incli-
nation of the barcode. However, the present invention is
not limited to this example and may be configured to sim-
ply detect the inclination of the barcode and then imme-
diately correct the overall image in accordance with this
detected inclination.

[0085] Although an embodiment of the present inven-
tion was described above, the present invention is not
limited to this embodiment and also includes any config-
urations encompassed within the scope of the claims and
their equivalents. It will be apparent to those skilled in
the art that various modifications and variations can be
made in the present invention without departing from the
spirit or scope of the invention. Thus, it is intended that
the present invention cover modifications and variations
that come within the scope of the appended claims and
their equivalents. In particular, it is explicitly contemplat-
ed that any part or whole of any two or more of the em-
bodiments and their modifications described above can
be combined and regarded within the scope of the
present invention.

Claims
1. A handheld device for slip processing, comprising:

an imaging unit that images an object;
abarcode scannerthatreads a one-dimensional
barcode;

a storage unit; and

a processor configured to perform the following:

causing the barcode scanner to scan a one-
dimensional barcode on a slip to obtain
identification information on the slip;
determining whether the obtaining of the
identification information has succeeded;
when the obtaining of the identification in-
formation has succeeded, causing the im-
aging unit to image the slip to obtain a slip
image; and
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causing the identification information that
has been obtained and the slip image that
has been obtained to be stored in associa-
tion with each other in the storage unit.

2. The handheld device according to claim 1, wherein

an imaging direction of the imaging unit and a laser
emission direction of the barcode scanner are set to
be a same direction.

3. The handheld device according to claim 1 or 2,
wherein the processor is configured to perform the
following:

determining whether the one-dimensional bar-
code is present within the slip image that has
been obtained, and, when it is determined that
the one-dimensional barcode is present, detect-
ing an inclination of the one-dimensional bar-
code and then causing a horizontal correction
process to be applied to the slip image in ac-
cordance with the inclination that has been de-
tected,

wherein the processor causes the identification in-
formation that has been obtained and the slip image
that has been corrected to be stored in association
with each other in the storage unit.

4. The handheld device according to any one of claims
1to 3, wherein the processor is configured to perform
the following:

changing a laser irradiation area of the barcode
scanner in accordance with a position of the one-
dimensional barcode on the slip so that the slip
fits within a prescribed region in an angle of view
of the imaging unit.

5. The handheld device according to any one of claims
1to 4, wherein the processor is configured to perform
the following:

causing the slip image that has been obtained
to be displayed on the handheld device and re-
ceiving input from a user specifying whether the
slip image needs to be reimaged, and, when the
input specifying that the slip image needs to be
reimaged has been received, causing the imag-
ing unit to perform reimaging.

6. The handheld device according to any one of claims
1to 5, wherein the processor is configured to perform
the following:

receiving input specifying whether an additional
image needs to be imaged in addition to the slip
image that has already been obtained, and,
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when input specifying that the additional image
needs to be imaged has been received, causing
the imaging unit to perform additional imaging,
wherein the processor causes the slip image
and the additional image to be both stored in
association with the identification information in
the storage unit.

The handheld device according to any one of claims
1 to 6, wherein the processor determines a time at
which the slip image was imaged and causes said
time to be stored in the storage unit together with the
slip image and the identification information associ-
ated thereto.

The handheld device according to any one of claims
1to 7, wherein the barcode scanner is a one-dimen-
sional barcode scanner.

The handheld device according to any one of claims
1to 8, wherein the processor is configured to receive
identification information from a user and scan the
storage unit for the slip image that has been stored
in association with the received identification infor-
mation, thereby performing a search for the slip im-
age using the identification information as a search
parameter.

The handheld device according to any one of claims
1 to 9, wherein the identification information is an
identification number.

Aslip processing method to be performed by a hand-
held device for slip processing that includes an im-
aging unit that images an object; a barcode scanner
that reads a one-dimensional barcode; a storage
unit; and a processor, the slip processing method
comprising, via said processor:

causing the barcode scanner to scan a one-di-
mensional barcode on a slip to obtain identifica-
tion information on the slip;

determining whether the obtaining of the identi-
fication information has succeeded;

after the obtaining of the identification informa-
tion has succeeded, causing the imaging unit to
image the slip to obtain a slip image; and
storing the identification information that has
been obtained and the slip image that has been
obtained in association with each other in the
storage unit.

The slip processing method according to claim 11,
further comprising, via said processor:

determining whether the one-dimensional bar-
code is present within the slip image that has
been obtained, and, when it is determined that
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13.

14.

15.

16.

17.

the one-dimensional barcode is present, detect-
ing an inclination of the one-dimensional bar-
code and then causing a horizontal correction
process to be applied to the slip image in ac-
cordance with the inclination that has been de-
tected,

wherein in the step of storing, the identification
information that has been obtained and the slip
image that has been corrected are stored in as-
sociation with each other in the storage unit.

The slip processing method according to claim 11 or
12, further comprising:

changing a laser irradiation area of the barcode
scanner in accordance with a position of the one-
dimensional barcode on the slip so that the slip
fits within a prescribed region in an angle of view
of the imaging unit.

The slip processing method according to any one of
claims 11 to 13, further comprising:

causing the slip image that has been obtained
to be displayed on the handheld device and re-
ceiving input from a user specifying whether the
slip image needs to be reimaged, and, when the
input specifying that the slip image needs to be
reimaged has been received, causing the imag-
ing unit to perform reimaging.

The slip processing method according to any one of
claims 11 to 14, further comprising:

receiving input specifying whether an additional
image needs to be imaged in addition to the slip
image that has already been obtained, and,
when input specifying that the additional image
needs to be imaged has been received, causing
the imaging unit to perform additional imaging,
wherein in the step of storing, the slipimage and
the additional image are stored in association
with the identification information in the storage
unit.

The slip processing method according to any one of
claims 11 to 15, further comprising, via the proces-
sor:

determining a time at which the slip image was
imaged; and

storing said time in the storage unit together with
the slip image and the identification information
associated thereto.

The slip processing method according to any one of
claims 11to 16, wherein the identification information
is an identification number.



17 EP 3 301 616 A1

18. A non-transitory computer-readable recording me-
dium having stored therein instructions executable
by a processor in a handheld device for slip process-
ing, the handheld device including an imaging unit
that images an object; a barcode scanner that reads
a one-dimensional barcode; a storage unit; and said
processor, the instructions causing the processor to
perform the following:

causing the barcode scanner to scan a one-di-
mensional barcode on a slip to obtain identifica-
tion information on the slip;

determining whether the obtaining of the identi-
fication information has succeeded;

after the obtaining of the identification informa-
tion has succeeded, causing the imaging unit to
image the slip to obtain a slip image; and
storing the identification information that has
been obtained and the slip image that has been
obtained in association with each other in the
storage unit.
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